Age-dependent enhancement of hippocampal long-term potentiation in knock-in mice expressing human apolipoprotein E4 instead of mouse apolipoprotein E.
Human apolipoprotein E (apoE) comprises three isoforms, apoE2, apoE3 and apoE4, and apoE4 has been reported as a risk factor of Alzheimer's disease (AD). One of the clinical symptoms of AD is disorder of memory that has been suggested to be related with synaptic plasticity such as long-term potentiation (LTP). Here, we show the enhancement of hippocampal LTP at younger age in knock-in mice lacking mouse apoE, but instead expressing human apoE4. The enhancement of LTP in apoE4 knock-in mice is age-dependent, and it disappears in adult apoE4 knock-in mice. In apoE3 knock-in mice LTP is unaltered, thus human apoE4, but not apoE3, specifically modulates synaptic plasticity at younger age. Since basal synaptic transmission and distribution of glutamate receptors, as well as presynaptic functions, are intact in apoE4 knock-in mice, postsynaptic functional modification of LTP through lipid homeostasis is suggested. ApoE4 knock-in mice would be a useful animal model of human apoE4 carriers, and our finding that LTP is enhanced in younger apoE4 knock-in mice is in accord with the previous report showing higher intelligence in young human apoE4 carriers.